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Abstract  
Scientific literacy is the ability to use scientific knowledge in increasing understanding and applying 
knowledge to daily life. Contextual Teaching and Learning is an approach  that connects learning 
materials to real conditions, hence student can apply their knowledge. This study aimed to describe the 
validity of student worksheets based on Contectual Teaching and Learning on Environmental Change 
material to train the scientific literacy skills. Development of Student Worksheets based on Contextual 
Teaching And Learning was conducted in the Biology Department of the Mathematics and Science 
Faculty, State University of Surabaya. This study was a developmental research that used 4-D model 
consisted four stages namely define, design, develop, and disseminate. The result of the validity was 
obtained based on the assessment scores of an education expert, a material expert and a Biology teacher. 
Validation criteria of student worksheets included the appropriateness of the content, presentation, 
language, suitability of the principles of the CTL stage, and scientific literacy skills. The result was 
analyzed descriptive quantitatively. The research result showed that the student worksheet obtained an 
averange score of 3.91 including very valid categories. 
Keywords: Student Worksheets, Contextual Teaching and Learning, Scientific Literacy Skills, 
Environmental Change material. 
 
INTRODUCTION 
Scientific literacy derived from the word literate 
meaning literacy and scientia means having 
knowledge. Scientific literacy skills are abilities to 
use of science knowledge, starting from the 
identification of a problem to form conclusions based 
on data or facts about the environment and its 
changes through human activities (Yuliati, 2017). 
Scientific literacy skills can be trained by applying 
the Contextual Teaching and Learning approach 
where an approach that is able to connect the content 
of the material being taught with the conditions in the 
real life of students (Depdiknas, 2003). 
The principles of Contextual Teaching and 
Learning are constructivism, questioning, group 
learning, inquiry, and reflection. The Contextual 
Teaching and Learning approach can be a link 
between knowledge material and its application 
(Hudson, 2007).  
Practicing scientific literacy skills can be done 
using learning media, namely Student Worksheets.  
Student Worksheet is one of the learning media that 
has little material and steps to carry out the task of 
learning activities based on predetermined Basic 
Competencies. (Prastowo, 2013).  Student worksheets 
based on Contextual Teaching and Learning are 
sheets of student activities oriented to environmental 
problems that can be linked to real life so students are 
expected to be able to practice scientific literacy in 
improving aspects of awareness, caring for the 
environment, formulating solutions to environmental 
problems and applying them in daily life.  
The contextual teaching model emphasizes the 
process of student involvement in finding the 
relationship between knowledge and its application in 
daily life so can train scientific literacy (Rahayuni, 
2016). Suryawati (2017) said that in the process of 
inquiry and problem solving, scientific and thinking 
skills are used in solving problems that occured in the 
surroundings, students can discuss, help each other 
and share experiences with learning community thus 
giving rise to curiosity.  
 Muhajir (2015) stated that the Contectual 
Teaching and Learning approach can improve the 
scientific literacy of students because Contextual 
Teaching and Learning is an approach that causes 
students to be active in developing real-world 
contexts. Erta and Poedjiastoeti (2016) showed that 
Student Worksheets based on Contextual Teaching 
and Learning can train science process skills with an 
average skill percentage of 75.42%, the average score 
of students is 3.02 with the predicate B, getting a 
positive response amounting to 94.44%. 
Basic competencies must be achieved by 
students are analyzing data on environmental 
changes, causes, and impacts on life and formulating 
ideas for solving environmental change problems that 
occur in the surrounding environment. Basic 
competency requires students not only to understand 
the theory of environmental problems, but also to be 
skilled in dealing with problems that occur related to 
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environmental pollution. Science literacy skills are 
needed because environmental problems such as 
pollution can cause adverse effects on human life and 
the environment itself, so that real understanding and 
handling are needed not just theories. 
The problem that often occurs is pollution of 
river water by plastic waste. Pollution of river water 
due to garbage that occurs in the Gedangan river, 
pollution of waste has caused an unpleasant odor and 
disrupts activities around the river area (Antaranews, 
2017). This problem is in accordance with the 
learning material namely environmental change.  
Based on the description, a study was carried 
out "Development of worksheets based on Teaching 
and Contextual Learning (CTL) on Environmental 
Change Materials to Train Science Literacy" which 
aims to describe the validity of student worksheets 
based on Contextual and Learning Teaching on 
Environmental Change material to practice skills 
scientific literacy. 
 
METHOD 
 This research was developmental research 
that used 4-D Model. The stages of the 4-D model 
were define, design, develop, and disseminate. Define 
stage was conducted several analyzes including: 
curriculum, formulation of learning indicators, 
assignments, and concepts. Design stage was the 
preparation of student worksheets. Student 
worksheets and learning devices are consulted with 
the supervisor and produce Draft I. Develop stage 
was carried out by review and validation of student 
worksheets. The research was conducted by a 
supervisor and two examiners. Validity assessment is 
carried out by two Biology lecturers 2 namely an 
education lecturer and a biology lecturer, and one 
Biology teacher of Senior High School 1 Gedangan. 
Disseminate stage was revised the draft and student 
worksheets.  
The validity of student worksheets based on 
Contextual Teaching and Learning on Environmental 
Change material to train science literacy was obtained 
from assessment with criteria including: the 
appropriateness of content, presentation, language, 
and suitability of the principles of CTL stages and 
scientific literacy skills. The scores obtained are 
based on the following Likert scale calculation 
(Riduwan, 2013): 
Table 1. Value Criteria Analysis of Validity 
Category Value  
Very good 4 
Good  3 
Average 2 
Poor 1 
The research data were analyzed using the 
formula: 
𝑆𝑐𝑜𝑟𝑒 =
∑𝑠𝑐𝑜𝑟𝑒 𝑜𝑓 𝑎𝑙𝑙 𝑐𝑟𝑖𝑡𝑒𝑟𝑖𝑎𝑠
∑ 𝑣𝑎𝑙𝑖𝑑𝑎𝑡𝑜𝑟
 
Each criterion can be declared feasible if the 
score is 2.01-4.00 with the interpretation of the data 
in table 2. 
Table 2. Interpretation Criteria Analysis of 
Student Worksheets 
Average score Category 
1.00 – 1.75 Poor 
1.76 – 2.50 Average 
2.51 – 3.25 Valid 
3.26 – 4.00 Very valid 
 
RESULT AND DISCUSSION 
 Based on the research that has been carried 
out it produces Student Worksheets based on 
Contextual Teaching and Learning on Environmental 
Change material to train scientific literacy skills. The 
first page of student worksheets had Basic 
Competencies, listed indicators of learning and 
learning objectives. The second page includes a little 
material about changes in the environment and 
principles of CTL, namely constructivism with 
aspects of science literacy skills, knowledge and 
competency. In the principle of constructivism, an 
article is presented regarding environmental pollution 
(water and soil pollution) so that students can train 
aspects of scientific literacy skills by analyzing the 
phenomenon of environmental changes, causes, 
impacts, and solutions to environmental changes that 
occur. The principle of questioning with aspects of 
competency scientific literacy skills asks students to 
formulate 3 questions related to environmental 
changes that occur around the school environment. 
The principle of working in groups trains aspects of 
attitude literacy skills. The principle of inquiry with 
aspects of competence, context, and attitude scientific 
literacy skills requires students to formulate 
problems, form hypotheses, conduct experiments, 
analyze data, form conclusions and formulate 
problem solving ideas. The principle of reflection 
trains aspects of attitude scientific literacy skills by 
writing new information obtained during learning. 
The following is a student worksheet based on 
Contextual Teaching and Learning which consists of 
2 student worksheets. 
 Depdiknas (2004) stated that good student 
worksheet is compiled by the following conditions a) 
The material listed is in accordance with Basic 
Competence. b) There is Basic Competence and aims 
of learning. c) There are instructions for using student 
worksheets. d) Presentations of writing, pictures, 
assignments and their assessment are interesting. e) 
Using learning resources according to development 
and easily obtained by students. f) The surrounding 
environment can be utilized. g) The concept of 
material can develop student’s knowledge. h) The 
sentence presented is clear. i) There are pictures and 
writings to attract interest. j) The accuracy of the time 
allocation of student activities. k) Guiding students to 
be active in learning.  
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Figure 1. Example of display student worksheet based on CTL; (a) Cover, (b) Display of the introduction, 
(c)-(f) Display of content. 
  
Table 3. Recapitulation Assessment of the advisability of student worksheets based on CTL on Materials for 
Environmental Change to Train Sientific Literacy Skills 
No. Criteria 
Score 
Average 
Standard 
Deviation V1 V2 V3 
Advisability of content 
1. Conformity with the Curriculum 
a. In accordance with Basic Competencies and 
predetermined indicators 
3 4 4 3.67 0.58 
b. Can support the achievement of core competency 3 4 4 4 4 0 
c. Can support the achievement of core competency 4 4 4 4 4 0 
Average of Conformity with the Curriculum 3.89 0.58 
2. Material 
a. Student worksheets according to the concept 4 4 4 4 0 
b. Material in accordance with basic competencies and 
indicators 
4 4 4 4 
0 
 c. Contains facts 4 4 4 4 0 
d. Pictures and captions according to the concept 4 4 4 4 0 
e. Biology terms used in accordance with the concept 4 4 4 4 0 
Average of Material 4.00 0 
3. Completion of the student worksheet 
a. There is a front page 4 4 4 4 0 
b. Topics listed according to the material 4 4 4 4 0 
c. There are aims of  learning 4 4 4 4 0 
d. List the indicators to be achieved 4 4 4 4 0 
e. List time allocation 4 4 4 4 0 
f. There are general instructions for use student 
worksheets in learning 
4 4 4 4 
0 
 Average of Completion of the student worksheet 4.00 0 
(a) (b) (c) 
(d) (e) (f) 
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No. Criteria 
Score 
Average 
Standard 
Deviation V1 V2 V3 
Average of Advisability of content 
 
3.96 
0.58 
Advisability of presentation 
4.  Display of student worksheets 
a. The title is in accordance with the material to be 
delivered 
4 3 4 3.67 
0.58 
b. The colors used are appropriate 4 4 4 4 0 
c. The image used is interesting 4 4 4 4 0 
d. Pictures make clear the achievement of material 3 4 4 3.67 0.58 
e. Attractive design for learning 4 3 4 3.67 0.58  
 Average of Display of student worksheets 3.80 1 
5.  Text used in the student worksheets 
a. The text is clear and easy to read 4 4 4 4 0 
b. Font size is appropriate 4 4 4 4 0 
c. Appropriate font 4 4 4 4 0 
 Average of Text used in the student worksheets 4.00 0 
Average of Advisability of presentation 3.90 1 
Advisability of languange 
6. Accuracy of sentence structure 
a. The language used is operational and commonly 
used 
4 4 4 4 
0 
b. The language used is in accordance with PUEBI 4 4 4 4 0 
c. Writing punctuation accordingly 4 4 4 4 0 
d. Does not cause double meaning 4 4 4 4 0 
 Average of Accuracy of sentence structure 4.00 0 
7. Communicative language 
a. Easy to understand 4 4 4 4 0 
 b. Use good Indonesian 4 4 4 4 0 
c. The sentence represents the delivery of content 4 4 4 4 0 
 Avergae of Communicative language 4.00 0 
Average of Feasibility of languange 4.00 0 
Suitability of the principles of Contextual Teaching and Learning 
8.  Includes the characteristics of CTL 
a. The problems listed are real problems found in 
the environment around the school 
4 4 3 3.67 0.58 
b. Can construct knowledge that has been owned by 
students with new knowledge 
4 4 4 4 0 
c. Guide students to make ideas for solving 
environmental problems 
4 4 4 4 0 
 Averge of Includes the characteristics of CTL 3.89 0.58 
9. Includes CTL components / stages 
a. Constructivism (constructive knowledge to be 
meaningful through real experience) 
4 4 4 4 0 
 b. Questioning 4 4 4 4 0 
c. Working in groups 4 4 4 4 0 
 d. Inquiry (conducting investigations, data analysis, 
and conclusions) 
2 4 4 3.33 1.12 
 e. Reflection (informing new information that has 
been obtained) 
4 3 4 3.67 0.58 
 Average of Includes CTL components / stages 3.80 1 
Averag of Suitability of the principles of Contextual Teaching and Learning 3.85 0.58 
Suitability of the principles of Sciencitific Literacy Skills 
10. Covers aspects of scientific literacy 
a. Context about the environment (There are real 
problems that are in the environment of students) 
3 4 4 3.67 0.58 
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No. Criteria 
Score 
Average 
Standard 
Deviation V1 V2 V3 
b. Knowledge 4 4 4 4 0 
c. Competency 4 4 4 4 0 
d. Attitude 4 3 4 3.67 0.58 
Average of Suitability of the principles of Sciencitific Literacy Skills 3.84 0.58 
Average of all criteria 3.91 2.08 
Category  
Very 
valid 
 
 
The average results of validation get an average 
score of 3.91 including a very valid category with a 
standard deviation of 2.08. This shows that the 
student worksheets based on Contextual Teaching 
and Learning can be said to be very feasible because 
it has fulfilled the requirements in the aspects of 
advisability of content, presentation, language, 
conformity with the CTL approach and conformity of 
aspects of scientific literacy. Based on Table 4, 
showed that the results of the content advisability 
validation get an average score of 3.96 so that the 
advisability of the contents of the worksheet of 
students is included in a very valid category. Content 
aspects include the suitability of basic competencies 
and indicators that have been applied, the content of 
the material, and the completeness of the student 
worksheets. 
Student worksheets that have been developed 
have a match between basic competencies and 
predetermined indicators. Basic Competency are 
analyzing data on environmental changes, causes, and 
impacts on life and formulating ideas for solving 
environmental change problems that occur in the 
surrounding environment. Indicators show the actions 
of students which are the elaboration of basic 
competencies (Mulyasa, 2007). Vianti (2011) stated 
that indicators are developed according to the 
characteristics of students, the material to be studied, 
school units, regional potential and formulated in 
measurable operational verbs.  
Assessment of the advisability aspect of the 
presentation in terms of the display criteria of the 
student worksheet and the text used. Advisability of 
presentation student worksheets got an average score 
of 3.90 with very valid categories. The presentation 
of images in student worksheets is in accordance with 
the material studied, namely, Environmental Change. 
The image used is a picture of water pollution and 
soil contamination with a description of the image to 
clarify the image and the source of the image. Student 
worksheets with drawings or illustrations can attract 
the attention of student, images must be clear and in 
accordance with the material so as not to cause 
confusion for students when learning (Annisya, 
2014). 
The advisability aspects of the language are 
reviewed from the suitability of the language that 
matches PUEBI (Pedoman Umum Ejaan Bahasa 
Indonesia). The aspect of language advisability got an 
average score of 4.00 very valid categories. The 
language used is the standard language that is 
compatible with PUEBI and the level of language 
according to the level of thinking of high school level 
students, as well as brief and clear. 
The aspect of conformity with the CTL 
approach got an average score of 3.89 very valid. 
Aspects of conformity to the CTL approach to the 
worksheet of students who have been developed have 
included the principles of CTL including: the 
principles of constructivism, asking questions, group 
learning, inquiry and reflection.  
The constructivism principle is raised in student 
worksheets through the activity of reading articles 
about water and soil pollution problems in the school 
environment to then analyze the environmental 
changes that occur, the causes, impacts and pollution 
solutions that occur in the table. The principle of 
constructivism aims to enable students to understand 
new knowledge based on knowledge that is already 
possessed and understood (Karim, 2017). 
The question principle is raised in student 
worksheets to raise questions related to problems in 
the school environment of students. The principle of 
asking plays a role in directing and guiding to obtain 
concepts and learning material (Suryawati, 2010). 
Questioning activities can be used to inform what 
aspects have not been known by students (Trianto, 
2014). 
Principles of study groups are raised in 
student worksheets to work on activities in groups. 
Trianto (2014) said that learning activities and groups 
can obtain learning outcomes from cooperation with 
other students so as to create a place to exchange 
information and make it easier for students to solve 
learning-related problems. Learners can develop 
knowledge and abilities to learn in groups to solve 
problems, and apply the knowledge acquired (Barron 
dan Darling-Hammond, 2008). 
The principle of inquiry through the process 
of systematic thinking, it is found in the experiments 
of water quality (DO, pH of water and soil pH) which 
consists of formulating problems, formulating 
hypotheses, doing practicum to get conclusions from 
problems and formulate problem solving ideas. The 
learning theory of Bruner's discovery suggests that in 
discovery learning helps students to improve their 
activities, so they are motivated to try to solve 
problems to obtain certain knowledge (Nur, 2008). 
Widowati (2017) said that learning with inquiry is 
important to do so that scientific literacy develops.  
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The principle of reflection can find new things 
that are obtained for students when learning or new 
knowledge is received. CTL learning is learning to 
link a problem, analyze real problems using the 
knowledge that is already owned to solve problems, 
so that CTL learning can help to instill understanding 
of a material that requires initial concepts with 
concepts obtained and learned (Suprihartiningrum, 
2013). The contextual learning activities not only 
benefit to student, but also help teacher to make 
reflections on their instructional design 
(Wolfensberger, 2010) 
Aspects of conformity with scientific literacy 
skills get an average score of 3.84 very valid 
categories. The student worksheets developed include 
environmental problems that occur around the school, 
environmental problems that occur are pollution of 
water and soil by plastic waste. This is in accordance 
with the aspects of the context used, namely the 
environmental context which is an understanding of 
science on environmental issues. 
Knowledge aspects in student worksheets 
developed refer to articles that have been included, 
namely on environmental issues and articles to test 
the quality of the environment so that students can 
connect real environmental conditions around the 
school with the knowledge they already have, so that 
students can determine the formula for solving ideas 
the right problems according to the demands of Basic 
Competency. Learning related to environmental 
problems through science activities to determine 
solutions to real life problems can make student 
interest so that learning is more meaningful 
(Sudarisman, 2013). 
Aspects of competence in worksheets of students 
require students to carry out analyzing activities, 
identify changes in the environment around the 
school environment (water and soil pollution), 
conduct scientific investigations, analyze 
experimental data, formulate ideas for problem 
solving, and communicate conclusions based on data 
analysis. The results of data analysis through 
interpretation lead to answering research questions or 
overcoming problems (Dharma, 2008). Rustaman 
(2008) said that scientific process id not just limited 
to data gathering, but also sharpens the mental 
processes. Science is not only conceptualized as a 
product, but a process of knowledge about nature 
phenomena. 
This student worksheet based on Contextual 
Teaching and Learning in the aspect of the 
appearance and components of the CTL also has 
several deficiencies, it is seen from the low validation 
value. Display criteria Student worksheets and CTL 
components get an average score of 3.80 because in 
the display of the images contained in the worksheet 
the students have not listed the description of the 
image to explain the further image and on the 
principle of inquiry in CTL there is no link between 
environmental problems and the topic of inquiry 
activities. Therefore, after the validation of the 
worksheets of students from several biologists, 
improvements were made to student worksheets 
based on CTL. 
Improvement of student worksheets in the display 
aspect provide captions to clarify the condition of the 
images used in the student worksheets and in the 
inquiry principle the contact articles are given 
regarding the factors that determine water quality and 
soil quality as a link between environmental issues 
that are topics in the Sheet student work, namely, 
water pollution and soil pollution. 
 
CLOSING 
Conclusion 
Based on the results of the research, it can be 
seen that the Student Worksheet based on Contextual 
Teaching and Learning (CTL) on Environmental 
Change material to practice scientific literacy skills 
can be declared valid with a score of 3.91 which is 
categorized as very valid based on the aspects of 
eligibility, presentation, language, suitability with the 
CTL approach and conformity with aspects of 
scientific literacy. 
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